Abstract The transfer of Mn-Superoxide Dismutase (SOD2) gene, complex gene (SA) of CuZnSOD and ascorbate peroxidase (APX), and NDP kinase 2 (NDPK2) gene into Korean 4 cultivars (cvs. Millenium White, Glory Blue, Glory Red, and Glory Purple) and 15 purebred lines of petunia was conducted using Agrobaterium-mediated technique. Two (Wongyo A2-16 and A2-36) of 15 purebred lines and one (cv. Glory Red) of 4 cultivars were effective for the transfer of SOD2 gene.
Introduction
Petunia is one of major bedding plants over the world, and it mainly used to be planted on the side of road in company with pansy (Fang et al. 2002; Haejeong et al. 2003; Tang et al. 2004a; Tang et al. 2004b; Tang et al. 2007; Kim et al. 2005) . Successful transformation in most crops relies on genotypes (Shibata 2008) , so, it will be necessary to use many genotypes for getting transgenic plant in petunia. By the way, considering patent, if possible, it will be desirable to use Korean domestic purebred lines or cultivars as materials for genetic transformation of petunia. Therefore, this study was executed to obtain transgenic petunia resistant to abiotic stresses through transfer of SOD2 and NDPK2 genes into Korean domestic purebred lines or cultivars of petunia by Agrobacterium-mediated transformation technique.
Materials and methods

Plant materials
Four cultivars and 15 purebred lines of Petunia hybrida were used as materials. Their seeds, which had been harvested at the plastic house of NHRI on 1999 or 2000, were sterilized and sown on MS medium, which was supplemented with 30 g·L -1 sucrose, adjusted to pH 5.8, and solidified with 8.0 g·L -1 plant agar. After one month, the youngest leaves (2 to 3 leaves per donor shoot) were cut into 5 mm × 5 mm and used as explants for co-cultivation with Agrobacterium tumefaciens.
Co-cultivation and selection
Leaf explants were cultured on MS selection medium (MSM) , after this, they were described as SSA and SN, respectively. The shoots, which were survived on the MSM, were transferred to the 2 nd MS selection medium (SMSM) containing 100 mg·L -1 kanamycin and 400 mg·L .
PCR and Sothern analysis
The putative transgenic plants, which were survived at SMSM, were subjected to PCR and Southern analyses according to Lee and Han (2008) . Genomic DNA for both PCR and Southern analyses was extracted by DNeasy plant mini kit (QIAGEN Co.) and quantified by using NanoDrop (Nano Co.). PCR was conducted using both the neomycin phosphotransferase II (npt II) specific primers (forward; 5' GAG GCT ATT CGG CTA TGA CTG 3', reverse; 5' ATC GGG AGC GGC GAT ACC GTA 3') and target genes specific primers(forward; 5'-TAC TGG AGA TGA ATA TGA GC-3', reverse; 5'-CAG CAG GCG GCA AAT GAT TA-3'), respectively.
Southern analysis was performed using 10 μg of DNA digested with
EcoRΙ and target gene specific probe.
RT-PCR analysis
Total RNA of transgenic plants was isolated by TRI-reagent procedure (MRC, Inc.) and quantified by using NanoDrop. RT-PCR analysis was conducted using the same primers as that used for PCR analysis, because the intron region of target gene was included.
Generations progress of transgenic plants
Transgenic plants, which were confirmed by PCR and Sothern analyses, were transferred to MS medium containing 200 mg·L -1 cefotaxime for rooting for 3 week. Then, they were acclimated at 25℃
for 20 days and self-polinated for the production of T1 seed inside a glasshouse.
Examination of tolerance to salt stress
Transgenic seeds (T1), which were harvested from SOD2 transgenic 'Glory Red' plant (T0), were sown in MS medium, which was supplemented with 150 mM NaCl and adjusted to pH 5.8. After 10 days, the number of germinated seeds was counted.
Results and discussion
The transfer of three genes (SOD2, SSA, and SN), which had been universally applicable for many crops as genes resistant to abiotic stresses Tang et al. 2004a , Tang et al. 2004b (Table 4 , Fig. 1D and 1E ).
The resistance to abiotic stress in SOD or NDPK gene-transgenic pants was reported by many researchers Kim et al. 2003; Tang et al. 2004a , Tang et al. 2004b . Through following simple tests to measure and determine resistance to abiotic stress, this study also identified that SOD2 transgenic progeny seeds have resistance to cold or salt stress. SOD2 T1 seeds of cv. Glory Red were germinated in MS medium supplemented with NaCl 150 mM, while non-transgenic seeds were not (Fig. 5) . Also, the T1 seeds showed resistance to cold stress (no data). we have yet to determine where the transgenic petunias are found Figure 5. SOD2 transgenic petunias (T1) obtained from 'Glory Red' germinated on MS medium supplemented with 150 mM NaCl. NT was non-transgenic seed because of lack of information. And moreover, this study was the first report about transgenic petunia using purebred lines. Therefore, the transgenic petunia seeds obtained in this study will be key fundamental genetic materials for breeding petunia new cultivar resistant to abiotic stress.
